Background: Although cardiology organizations recommend early introduction of palliative care for patients with heart failure (HF), integration has remained challenging, particularly in patients with cardiac devices such as cardiac implantable electronic devices and left ventricular assist devices. Study authors suggest that patients often have limited and erroneous understanding of these devices and their implications for future care. Objective: The aim of this study was to assess perceptions of cardiac devices in patients with HF and how these perceptions impacted advance care planning and future expectations. Methods: This study used qualitative semistructured interviews with 18 communitydwelling patients with New York Heart Association stage II to IV HF. Results: We interviewed 18 patients (mean ejection fraction, 38%; mean age, 64 years; 33% female; 83% white; 39% New York Heart Association class II, 39% class III, and 22% class IV). All had a cardiac implantable electronic device (6% permanent pacemaker, 56% implantable cardioverter-defibrillator, 28% biventricular implantable cardioverter-defibrillator); 11% had left ventricular assist devices. Patients with devices frequently misunderstood the impact of their device on cardiac function. A majority expressed the belief that the device would forestall further deterioration, regardless of whether this was the case. This anticipation of stability was often accompanied by the expectation that emerging technologies would continue to preempt decline. Citing this faith in technology, these patients frequently saw limited value in advance care planning. Conclusions: In our sample, patients with cardiac devices overestimated the impact of their devices on preventing disease progression and death and deprioritized advance care planning as a result.
and left ventricular assist devices. Although these devices have a significant positive effect on quality of life, function, and survival, 2-6 they are not without risks, such as inappropriate shocks and infection, 7, 8 and frequently require interventions to maintain device function over time. As such, patient education and engagement regarding the role of the device in current and future care is recommended as an essential component of the preimplantation decision-making process. 9 The Centers for Medicare and Medicaid Services recently updated guidelines to mandate a preimplantation shared decision-making encounter between patient and provider. 10 Research authors suggest that patients have limited understanding of how cardiac devices impact overall disease management, often overestimating the potential benefits of the device. 11, 12 Patients and families are then predictably reluctant to consider deactivation of ICDs, although, by failing to do so, they may increase suffering at the end of life. This problem is compounded by poor physician adherence to recommendations regarding the need for advance care planning before device implantation. [13] [14] [15] Less clearly delineated is the impact of the device implantation process on patient expectations for their future care, including possible future palliative care needs. In this study, we explored how successful technological intervention may impact patient perceptions of prognosis and willingness to engage in advance care planning.
Methods

Design
We conducted semistructured qualitative interviews to allow for in-depth exploration of topics related to a parent study looking at attitudes and preferences regarding palliative care delivery models among individuals with HF. This article reflects the results of a secondary analysis about attitudes toward devices in this population. The University of Pittsburgh Institutional Review Board approved this study.
Sample and Recruitment
Candidate patients were identified by staff at an advanced HF clinic, or from general medicine inpatient wards, both at an American academic tertiary care hospital. Potential respondents were approached in person with a description of the study and, if interested, asked to provide informed consent to participate. Recruitment criteria included (1) New York Heart Association class II to IV HF, (2) ability to speak and understand English, and (3) no significant hearing or cognitive impediments prohibiting participation in a telephone interview.
Data Collection
Interviews were conducted by a single medical anthropologist with extensive qualitative training. Respondents were engaged in a semistructured discussion exploring palliative domains, including unmet symptom and emotional management needs, disease understanding and prognostic awareness, goals of care, and advance care planning (Appendix 1). The interview guide was informed by the National Consensus Project for Quality Palliative Care's 2013 Clinical Guidelines 16 and was developed with input from cardiology and palliative care clinicians and researchers. Demographic and relevant medical information was collected from patients and supplemented by chart review upon study enrollment. Interviews were audiotaped and transcribed verbatim. Responses from the subgroup of 18 patients (66% of the study population) identified as having cardiac devices were further analyzed for this article.
Analysis
We used template analysis, a qualitative analytic technique that combines content analysis and grounded theory. 17 Template analysis yields a hybrid inductive/ deductive approach to theme identification. Data analysis was performed iteratively, with the initial interview guide developed through a literature review. Two investigators independently coded all transcripts iteratively with multiple intermediate consensus meetings to discuss and arbitrate discrepancies. Using the constant comparative method, newly coded text units were compared with previously coded data to ensure stability of identified themes. 18 We achieved thematic saturation when repetition of themes was noted. A minimum of 12 interviews are recommended to achieve thematic saturation, which we surpassed. 19 NVivo software (version 11, QSR International) was used to manage coding and analysis.
We used a variety of techniques to strive for qualitative trustworthiness. 20, 21 Regarding credibility, we used deliberate probes to richly and accurately understand participants' lived experiences, and we frequently debriefed among the research team to ensure that our own biases were explicated and managed (ie, bracketing). Regarding dependability, we retained an extensive audit trail of analytic decision rules and memos. Finally, regarding confirmability, we triangulated among investigators in our team, each of which contributed unique perspectives based on education, specialization, and experience with HF or palliative care.
Results
Of 35 individuals with HF approached, 27 (77%) agreed to participate and were interviewed. Eighteen of these (66%) reported at least 1 cardiac device and were included in this analysis. This sample had a mean age of 64 years and was predominantly male and white (Table) . Eleven (61%) had marked or severe physical limitation or HF symptoms (New York Heart Association class III/IV). Single-and dual-chamber ICDs predominated; only 6% of patients had pacemakers without defibrillator function. Two respondents had left ventricular assist devices. Interviews lasted an average of 47 minutes (range, 29-82 minutes). During analysis, 3 distinct themes emerged among those patients with devices: (1) poor understanding of HF trajectory and of how devices and novel technologies impact disease management, (2) minimal discussion about prognosis and how it might be impacted by devices, and (3) the expectation that ongoing technological advances would indefinitely improve survival and quality of life ( Figure) . This confusion regarding disease management did not extend to respondents' devices, which they viewed with enthusiasm. Several had previously been defibrillated and were quick to note that they might not be alive had they not received the shock. When asked whether they experienced any anxiety or concerns regarding their devices, participants generally responded positively, with comments such as "I have faith in the defibrillator" and " The conviction that the device provided a concrete and substantial benefit was often accompanied by confidence on the part of the participants about their understanding of the device and its functionality, even when inaccurate: Respondents deferred to their cardiologists regarding device management, attributing the same lifesaving properties to the provider as to the device. The cardiologist drove discussion, and the patient deferred to their recommendations:
Respondent (53M, class III, ICD): If my mechanic says, "You need a new spark plug," I'm like, "Okay, go ahead." Doctor says, "You need a new heart. "Okay, go ahead." I don't want to know what they do; I just want them to do it.
Respondent (60M, class III, BiV ICD):
The defibrillator, what's going to happen, if my heart goes-it's just like being in an ambulance. They're going to shock me and that's going to be it. As a matter of fact, I was just at my other doctor the other day, and he checked it out and he said I'm doing great. He says, "Your battery's going to last you for about eight more years." I said, "That's good."
This focus on technical features of devices, but not their implications, left respondents unprepared to talk about the broader implications of their disease.
Theme 3: Confidence in Novel Technologies and Ongoing Advances
Despite a lack of clarity regarding device function or outcome, respondents continued to voice the expectation that novel devices and therapies would continue to drive their disease management.
Participants with a device frequently expressed the expectation that other novel interventions would continue to improve their prognosis:
Respondent (60M, class III, BiV ICD): […My doctors] have already talked about a heart pump, although I'm not ready for that yet.
[…] The heart pump will go on before the transplant.
These interventions frequently culminated in planning for transplantation, which was taken for granted:
Respondent (61M, class IV, PPM, BiV ICD, left ventricular assist device): …I've faced my mortality and the left ventricular assist device and the prospect of what if that didn't exist, where would I be today? And I'm looking forward to a heart transplant.
Other respondents described a spectrum of novel innovations in what they viewed as a rapidly evolving care landscape:
Respondent (83F, class II, PPM): But I still believe that it's not over until it's over. There's so much today that can turn things around technology-wise that there is more hope, I think, than there used to be.
FIGURE. Themes elicited from participants regarding their devices.
Respondent (55M, class IV, BiV ICD, left ventricular assist device): Do you remember the first heart pumps to come out? […] They had to carry a suitcase with batteries in it, with wheels. And now look at it, I can put it on a belt. It's just a matter of time…[before] you just go on, you just buy a heart. Respondent (60M, class III, BiV ICD): I have been doing a lot of research on [stem cell transplantation]. They are actually growing livers, kidneys and hearts….
Even patients who did not have implantable devices referenced a device-driven future:
Respondent (75M, class III, no device currently): Yeah. As I said before, [my cardiologist is] going to put in one more stent and they're going to put in [an ICD]. That's going to be at the end of this month. And hopefully they can getthey have to get the heart more than 15% efficiency, or they said you'll just be tired. So hopefully they can do that.
These perceptions of a limitless future, maintained by ongoing interventions, conflicted with other planning strategies, including consideration of palliative care consultation and advance care planning.
Respondent (61M, class IV, PPM, BiV ICD, left ventricular assist device): I haven't [participated in advance care planning] because I don't think I need any. My wife is my caregiver. left ventricular assist device has given me a very good quality of life, and I'm listed for transplant and the next step for me is transplant.
Discussion
Our findings suggest that the barriers to advance care planning in patients with cardiac devices are multifactorial and are impacted not only by patient-provider communication and education but also by our societal relationship with novel technologies, a phenomenon described as the "biotechnical embrace." 22 Not only do these findings reinforce the limitations of existing preimplantation shared decision-making paradigms; they also suggest that societal appetites for novel technological development may contribute to the belief that ever-more complex innovations will be available to forestall death. These results lend nuance to previous studies indicating that cardiac devices are poorly understood by patients with HF 11, [23] [24] [25] and suggest that approaches to improve shared decision making in this population may need to address cultural, as well as medical, factors.
The exclusion of devices from advance care planning for patients with HF has been extensively demonstrated. 13, 15, 26, 27 When combined with the frequent overestimation of device utility among both patients and providers, 23, 25 this discrepancy creates a gap in the care dialogue that may have far-reaching impact upon patient approaches to their disease and therapy. Advance directives for patients with HF rarely address device management, and few hospitals have implemented formal policies for device deactivation at the end of life. 28 Despite evidence suggesting that, by 5 years postimplantation, 50% of patients with ICDs will be either enrolled in hospice or deceased, 29 providers and institutions have been slow to discuss device management at the end of life. A majority of providers agree that deactivation of ICDs and left ventricular assist devices with family consent is ethical at the end of life, 30 but many express discomfort discussing these issues with their patients. 14, 31, 32 Patients navigating HF treatment are expected to understand and incorporate complex information into their decision making regarding cardiac devices. Our respondents did demonstrate some understanding of their disease trajectory and the role of the device therein, although it is unclear the extent to which this knowledge enabled them to truly participate in shared decision making. Many had already been part to a successful intervention (device placement and, on occasion, defibrillation) and correctly highlighted the role of their device and future technology in disease management. However, those respondents with end-stage disease, whose care trajectory should theoretically have already included discussions of both advance care planning and involvement of specialty palliative care, remained fixated on future procedural interventions for which their candidacy was questionable. These findings are corroborated by studies demonstrating that patients who have experienced ICD-mediated defibrillation often display greater confidence in and less willingness to discontinue their device. 12, 33 Although the desire to continually search for therapies to extend life is understandable, it is unclear that patients fully appreciate the nuanced implications of device therapy.
Our findings suggest that cardiac devices, and specifically the technological developments that they represent, may act as an additional confounder to establishing goals of care for patients with advanced HF. The anticipation of device-mediated stability expressed by our respondents, accompanied by the expectation that emerging technologies will continue to preempt decline, may complicate delivery of context-appropriate advance care planning. Further research is needed to determine whether current practice regarding shared decision making for devices is adequate and, if not, how better to provide patients with a complete understanding of their options and potential future decision-making scenarios before device implantation. Our findings suggest that explicit discussion of device roles and their limitations, as well as the availability of viable "next steps," may promote more realistic expectations. Specialist palliative care may have a role to play in these discussions similar to that played in advance care planning before left ventricular assist device implantation, although all cardiology providers should possess fundamental competency in eliciting goals of care. 34, 35 As with any study, several limitations are worth noting. Respondents were drawn from a single institution, a large academic quaternary care medical center, and were predominantly male and white; all of these factors may limit generalizability of our findings. In addition, although the overall proportion of respondents with a cardiac device was high, representation of advanced therapies, particularly left ventricular assist devices, was limited.
Conclusion
Misconceptions about cardiac devices and their role in disease management may be related to unrealistic expectations about the future for patients with HF. Focusing on technological interventions may limit patient receptiveness to discussion about prognosis and advance care planning. Further research is indicated to develop and evaluate initiatives educating patients with HF about their devices and facilitating meaningful discussion of advance care planning and device deactivation into the device implantation process.
What's New and Important ■ Authors of previous studies have demonstrated that patients with HF have limited understanding of cardiac devices and their impact on prognosis.
■ In this study, we find that the experience of having a device implanted generates expectations that future technological interventions will be made available to preempt clinical decline.
■ This embrace of technology seems to act as a barrier to advance care planning in patients with HF.
